Fourteen trials were conducted to evaluate the effects of feeding monensin at 33 ppm alone, tylosin at 11 ppm alone and the two feed additives in combination on the average daily gain, average daily feed intake, feed:gain ratio and the incidence of liver abscesses in feedlot cattle. Monensin reduced feed intake and improved feed efficiency (P<.05), and had no effect on average daily gain. Tylosin improved average daily gain (P<.05) and had no effect on daily feed intake. The effect of tylosin on feed efficiency approached significance. The interaction of monensin and tylosin was nonsignificant for daily gain, daily feed intake and feed:gain ratio. Monensin had no effect on liver abscess incidence, while tylosin reduced abscess incidence from 27 to 9%.
Introduction
Monensin (Rumensin| 2, a ruminal propionate enhancer , improves feed efficiency, decreases feed intake and has little effect on daily gain of cattle fed high-concentrate diets (Gill et al., 1976; Perry et al., 1976; Raun et al., 1976) . indicated that monensin feeding had little, if any, effect on carcass measurements, which agrees with Goodrich et al. (1984) .
Liver abscesses have been shown to reduce daily gains (Foster and Woods, 1970; Brown et al., 1973) . Brown et al. (1975) reported average daily gains of cattle to be unaffected by abscesses classified as slight or moderate, but cattle with severely abscessed livers averaged 12% less total gain than did cattle with healthy livers. Rust et al. (1980) , using a similar abscess classification system, found that severely abscessed cattle gained 5.2% slower and had lower dressing percentages than did cattle with no abscesses. Tylosin (Tylan| 3 is an antibiotic used therapeutically against gram positive organisms. Brown et al. (1975) found that tylosin at 75 mg" head-1. d-1 reduced liver abscess incidence in cattle from 56.2 to 18.6%. Improvements in both average daily gain (5.8%) and feed efficiency (4.2%) were also observed with tylosin feeding, as was a decrease in the severity of liver abscesses.
The effects of feeding monensin and tylosin in combination on the performance of finishing cattle have been previously reported from two individual trials with divergent results (Heinemann et al., 1978; Pendlum et al., 1978) . Pendlum et al. (1978) indicated that monensin decreased feed intake and improved feed efficiency with essentially no effect on daily gains, while tylosin decreased gains and intake and produced less efficient feed conversions in steers fed a corn silage-ground wheat diet for 140 d. Tylosin reduced the incidence of liver abscesses from 14.6 to 6.3%. Heinemann et al. (1978) fed steers a 67% concentrate diet for 127 d. Monensin at 33 ppm caused a reduction in rate of gain as compared with gains of cattle fed 0, 5.5 or 11 ppm. Feed intake was reduced and feed conversion was improved by monensin feeding. Tylosin produced no change in daily gains, feed intake or feed efficiency, but reduced liver abscess incidence from 29 to 10% and the incidence of abscesses classified as severe from 17 to 1%. 1058 JOURNAL OF ANIMAL SCIENCE, Vol. 61, No. 5, 1985
The objective of this report was to sumscesses from a large series of feedlot trials. In marize the effect of monensin and tylosin on particular, the interactive effects of monensin cattle performance and incidence of liver aband tylosin were of interest. 
bsynovex-H and Synovex-S are trademarks of Syntex Agribusiness, Inc. Major experimental variables for each of 14 trials are presented in tables 1 and 2. In all trials, both monensin and tylosin were added to the complete diet on an air-dry basis. Monensin was tested at 0 and 33 mg/kg, while tylosin was tested at 0 and 11 mg/kg. The majority of the trials employed a factorial arrangement of treatments, in that monensin and tylosin were tested both alone and in combination at each of the dosages evaluated. One trial did nor include a negative control (no monensin, no tylosin) and one trial did not contain a 0 mg/kg monensin and 11 mg/kg tylosin treatment, Trial 6 was that previously reported by Heinemann et al. (1978) . The trial previously reported by Pendlum et al. (1978) was not included in the summary because the monensin level exceeded 33 ppm.
The majority of the cattle in these studies were of British breeding. Holsteins were used in one trial. Steers were exclusively used in all trials except trial 1, which contained a steer vs heifer comparison. The average initial weight of the cattle was 327 kg, with a range of 253 to 465 kg. The average trial length was 132 d, with a range of 84 to 223 d. Cattle in 8 of the 14 studies were implanted with Synovex. In several trials, variables such as sex, diet type, and protein source and level were evaluated in addition to the monensin and tylosin treatments (table 2). These variables were accounted for in the statistical analysis.
A description of the diets used in each trial is presented in table 3. The grain level across all trials was 60 to 87% of the diet. The readily available energy source in the majority of the trials was corn. Barley, milo and potato waste were also used. Supplemental protein was supplied both from preformed proteins (soybean meal, cottonseed meal, alfalfa meal) and from urea. Roughages used were those locally available where the trial was conducted.
The pooled summary was analyzed as a 2 • 2 factorial arrangement of treatments, with monensin compared at 0 vs 33 mg/kg and tylosin compared at 0 vs 11 mg/kg. Across these treatments, 163 pens of cattle were used. Performance data were pooled and analyzed via analysis of variance. Details of the analysis of variance procedures are indicated in tables 4 through 7.
Results and Discussion
Average daily gain data for each trial, along with the adjusted treatment means, are presented in table 5. Mean daily gains for all treatments were excellent and ranged from 1.32 to 1.35 kg/head daily. The addition of monensin had no effect on average daily gain (1.34 vs 1.33 kg), which agrees with previous reports (Gill et al., 1976; Perry et al., 1976) . The cattle fed tylosin gained gaster (P<.05) than the cattle not fed tylosin (1.97%). These results differ from those reported by Heinemann et al. (1978) and Pendlum et al. (1978) , but agree with those reported by Brown et al. (1973 Brown et al. ( , 1975 . The interaction of tylosin and monensin was nonsignificant. Daily feed intake data by trial, along with the adjusted treatment means, are presented in table 6. Tylosin had no significant effects on feed intake, while monensin alone reduced intake (P<.01) by 7.72% (8.72 vs 9.45 kg). aAdjusted for trial and within-trial blocking factors.
Feeding tylosin in combination with monensin produced similar results. The monensin • tylosin interaction was nonsignificant. Monensin has frequently been reported to reduce feed intake (Davis and Erhart, 1976; Boling et al., 1977) . The lack of effect of tylosin on feed intake agrees with the data reported by Brown et al. (1973 Brown et al. ( , 1975 and Heinemann et al. (1978) . Feed efficiency data are shown in table 7. Monensin improved feed efficiency (P<.01) by 8.62% over the control (6.61 vs 7.25), which also agrees with previous reports (Perry et al., 1976; Raun et al., 1976; Boling et al., 1977) . Tylosin improved (P<.07) feed efficiency by 1.64% compared with controls (7.19 vs 7.31). Feeding tylosin in combination with monensin produced similar results. The feed:gain ratio was 6.68 in cattle receiving monensin alone compared with 6.54 in cattle fed the combination of tylosin and monensin. The monensin • tylosin interaction was nonsignificant.
The effects of monensin and tylosin on liver abscess incidence are presented in table 8. Overall, tylosin reduced the incidence of'liver abscesses by approximately two-thirds, from a rate of 27% among the control cattle to a rate of 9%, both in the presence and the absence of monensin. Monensin did not affect the incidence of liver abscesses. The effectiveness of tylosin in reducing liver abscesses agrees with previous reports (Brown et al., 1975; Heinemann et al., 1978; Pendlum et al., 1978) .
The results from these 14 experiments demonstrate the additive effects of monensin and tylosin. Liver abscess control, along with improvements in daily gain and feed efficiency, were obtained by the addition of tylosin to monensin-containing diets. Also, monensin improved feed efficiency with little effect on daily gain.
